Potential estimation and exploitation of large pelagics in the Persian Gulf and Oman Sea by Kaymaram, Farhad et al.
                                                
  
        
                                                      
 
  
                                                     
 
   
                                                     
             
        
MINISTRY OF JIHAD - E - AGRICULTURE 
AGRICULTURE RESEARCH AND EDUCATION ORGANIZATION 
IRANIAN FISHERIES RESEARCH ORGANIZATION- Persian Gulf and Oman Sea Ecology 
Research Center- offshore Fisheries Research Center           
Potential estimation and exploitation of 
large pelagics in the persian Gulf and Oman 
Sea         
Executor :  
Farhad Kaymaram             
86.679    
    
                                                                                                                                                                                                                                          
                   
Ministry of Jihad  e  Agriculture  
Agriculture Research and Education Organization  
IRANIAN  FISHERIES  RESEARCH  ORGANIZATION Persian Gulf and Oman Sea Ecology 
Research Center- offshore Fisheries Research Center  
Title : Potential estimation and exploitation of large pelagics in the persian Gulf and Oman 
Sea                
Approved Number :808 
Author: Farhad Kaymaram 
Executor : Farhad Kaymaram 
Collaborator : S.A.Hosseini; M. Darvishi; S.A. Talebzadeh; D.Rostami                                
Advisor : - 
Location of execution : Tehran- Hormozgan- Sistan-o- Balouchestan  
Date of Beginning : 1997 
Period of execution : 2 years  and 6 months 
Publisher : Iranian Fisheries Research Organization  
Circulation : 15 
Date of publishing : 2007  
All Right Reserved . No Part of this Publication May be Reproduced or Transmitted 
without indicating the Original Reference
 
   
1
Thunnus albacaresKatsuwonus pelamis
Thunnus tonggol
Exocoetidae
   
FAO,2004
FISH STAT PLUS
FAO,2004
ICCAT (International Commission for the Conservation of Atlantic Tunas)IOTC(Indian  Ocean  Tuna 
Commission)IATTC(Inter-American Tropical Tuna Commission)
(IOTC, 2001)
   
3
. 
. 
   
Scombridae
Scombridae  
tunas bonitos )mackerels  (
(Collette & Nauen, 1983)
Klawe (Tunas and related species)  
Scombridae  Rastrelliger  Scomber  
Xiphiidae, Istiophoridae
Wild, 1994.
Stquert and Marsac  Tuna-like Species 
. 
ScombridaeGasterochismatinae, Scombrinae 
Gasterochisma melampus  .
Collette and Chao, Collette and Russo ,  Scombrinae  
Scombrini (Primitive 
mackerels) Scomberomorini  (Spanish mackerels) . 
Sardini (bonitos)  
Scomberomorini Thunnini (Higher Tunas)  .
  
   
5
Thunnus
Katsuwonus
THUNNINI  
Euthynnus (
Auxis (
Allothunnus (
Gymnosarda (
SCOMBRINAE 
Sarda (
SARDINI      
Cybiosarda (
Orcynopsis (
     Acanthocybium(
SCOMBRIDAE 
SCOMBEROMORINI  
Scomberomorus (
Grammatorcynus (
Rastrelliger ( ) 
SCOMBRINI 
Scomber (
 
  GASTEROCHISMATINAE                 Gasterochisma(
. 
Collette & Nauen, 1983) SCOMBRIDAE
   
Thunnini  
Euthynnus, 
AuxisKatsuwonusThunnus albacaresThunnus
Thunnus thynnusThunnus maccoyii
Graham, 1975Graham, 
1973Carey et al ., 1971 
Scombridae  
Billfishes
Thunnus albacares  (Collette & 
Nauen, 1983 ; Sharp & Pirgges, 1978 ; Gibbs & Collette, 1967)
Lindberg  
Phylum                               Chordata 
Subphylum                         Vertebrata 
Super class                         Gnathostomata 
Class                                   Teleostomi 
Subclass                             Actinopterygii 
   
7
Order                                   Perciformes 
Suborder                             Scombroidei 
Family                                 Scombridae 
Sub-Family                         Scombrinae 
Tribe                                   Thunnini 
Species: 
Thunnus albacares 
Thunnus tonggol 
Katsuwonus pelamis 
Yellowfin Albacor  .
   
Thunnus albacares
Thunnus tonggol
   
9
Katsuwonus pelamis 
Thunnus   
Thunnus  
Scombridae  . 
Thunnus alalunga  T. obesus  T. maccoyii  T. 
thynnus  T. albacares  T. atlanticus  T. tonggol 
. 
        
. 
Thunnus  
. 
(retia mirabile)  
(Magnuson, 1978
. 
   
11
(Collette and Nauen, 1983)
Katsuwonus  
Katsuwonus
   
Scombridae 
(Highly Migratory Species)   (FAO, 1994) 
(IATTC)  . 
(Schaefer, 1989)  
(Schaefer,  1991)
Blackburn
(Suda, 1960)
   
13
Bartoo, 1987
Morita &  Koto, 1971) 
   
Ueyanagi, 1969) 
Conand and Richards, 1982)
   
15
(Silas& Pillai,1982 ; White 
&Yesaki, 1982
Rao
Rao, 1964
(Yesaki, 1982)
   
(Yesaki,1991)
(Ueyanag, 1969) (Jones, 
1959)
(Raju, 
1960)
(Raju, 
1960)(Stequert, 1976)
   
17
Bartoo, 1987
IGY
(SCOR)  (IIOE) 
(Zeitzschel,1973) 
John 
Murray
   
(Dietrich,1973) . 
(Wyrtki, 1973  
. 
×
.(Wyrtki,1971 
. 
 . 
   
19
Sastry & De Souza,1972 ; Naqvi et al.,1979)
. 
(Wyrtki,1971)
(Wyrtki,1971&1973)
(Wyrtki, 1973 . 
   
Sen Gupta et al.,1976b) 
(Sen Gupta et al.,1976b)
.(Sen 
Gupta  et al.,1976b) . 
. 
(Marsac et piton, 1989
   
21
Sen Gupta et al.,1976b  )
(Monsoon) (SW) 
(NE)
   
(Currie et al.,1973)
   
23
(Currie et al.,1973) 
(Gross,1982 ; Zeitzchel, 1973)
. 
. 
. 
. 
   
(CMFRI)  Minicoy  . 
Scombroids  
Mandopam  
(Fishery Survery of India)  
(John & 
Sudarsan, 1993)
Minicoy  
. 
. 
. 
. 
. 
. 
   
25
. 
. 
. 
. 
(FADS)  
. 
. 
..
   
(R/V Majid)
(FAO,1981)
(FAO,1981) 
   
27
 (FAO,1981
(FAO,1981)
(ISTPM) 
. 
Sail 
Fisheries  
World Star) WS Woojong) WJ
   
WS-2 
WS-3 
WS-7 
WJ-11 
WJ-12 
Longline=
   
29
(IPTP)  
(IOFC)  FAO
- 
. 
- 
   
 (Liaison Officer) . 
IPTP
(IOTC)  . 
Firoozi & Carrara,1993)
Cofrepeche
ORSTOMITOP
Tuna Resources Assessment
   
31
Freon 
& Misund, 1999 
. 
   
(Parmanne & Sjblom,1988)
(Jones,1981)
Pauly,1983)
(Williams,1967 ;
   
33
(FAO,1997)
(IOTC)(ICCAT) 
   
(FAO, 2000  
(FAO, 2000) . 
. 
   
35
(FAO,2000)  
Katsuwonus 
pelamis Skipjack tuna 
Thunnus albacares  Yellowfin tuna 
Scomberomorus 
niphonius Japenese Spanish mackerel 
Thunnus obesus Bigeye tuna 
Thunnus alalunga Albacore 
Auxis thazard,Auxis 
rochei Frigate&Bullet tunas 
Euthynnus affinis Kawakawa 
Scomberomorus 
commerson 
Narrow barred Spanish 
mackerel 
Xiphias gladius Swordfish 
Thunnus tonggol Longtail tuna 
- 
Large 
mackerel,tunas,bonitos and 
billfishes  
   
   
37
(Kaymaram&Rostami,1995)
.
   
*. 
 
   
39
   
°
°°°
. 
   
(Pole-
and-line) (Purse-Seine)  (Longline) 
(Troll lines)(Driftnets) (Handlines) 
(Harpoons)  (FAO,1994)
(FADs)  
   
41
(FAO,1994)
   
   
43
. 
   
:
.  
:
:
.
   
45
:
:
. 
:
:
   
:
. 
:
:
° 
.( 
. 
   
47
:
:
. 
:
. 
:
:
   
 .(Yohannan & Pillai, 1993 
. 
   
49
(Hynes,1950 
(partial spawner) multi-batch spawner 
(Timochina & Romanov, 
1991) 
:
. 
   
.  
. 
   
51
:
. 
:
SPSS  FOXPRO  EXCEL  FISAT 
FOXPRO  
FISAT
SPSSEXCEL
   
(Huxley,1924 cited in Biswas, 1993) 
W= aLb                                                     
W
=L 
=a 
b
(Schaefer & Walford, 1950  
(HL)
SPSS
Y= a+bx 
=X               =a 
=Y =b 
FISAT   
 Gayanilo et al., 1996) 
   
53
(Support)
(Bertalanffy, 1934
[ 1-exp-k(t-t0)]LL t
AssessFISATk
MFZ
. 
(Powell, 1979 
L¯ -L' =a+b× L'
-a
bL
= 
-(1+b)
b
z
k
(M)  
FISAT  (Pauly, 1980) 
Ln TLnKLn LLnM  
   
(Z)  
Beverton & Holt, 1956)
Sparre&Venema,1998
Z=K×
L -L
L-L'
(F)  
(Sparre & Venema, 1998)
F=Z-M  
(E)  
E= 
F
Z(Sparre & Venema, 1998)
(Assess) 
t
(Hile, 1936 
cited in Biswas,1993)  
K=
W×105
FL3
=K 
=W 
=FL 
   
55
Carlander,1970 cited in Biswas , 1993
Biswas , 1993)
. 
Lm50% )
S  (logistic curve)  
. (King, 1996  
(Sparre & Venema, 1998
(Maturity index) (Gonadosomatic index)  
(Biswas,1993)
=GW (   =T WTWGWGI /100*
GI
   
0
50
100
150
200
250
300
350
400
35
-
37
44
-
46
53
-
55
62
-
64
71
-
73
80
-
82
89
-
91
98
-
10
0
10
7-
10
9
11
6-
11
7
12
5-
12
7
13
4-
13
6
14
3-
14
5
15
2-
15
4
16
1-
16
3
17
0-
17
2
   
57
   ab
(Maximum length Estimation) Support(L )
K(Scan of k value)Assessyear-1
'
y = 0.00003x2.888
R2 = 0.96
0
10
20
30
40
50
60
70
80
0 20 40 60 80 100 120 140 160 180
   
KELEFAN
(Powell Wetheral Plot)ZK
(L   )   r=
   
59
(Relative age)(Catch curve)
   (Ln(N/dt))
T =
=  (F = Z M => 
      
   
E = 
F
Z  = 
/
 /  = 
   
61
(Sthenoteuthis 
oualaniensis)
   
1%
61%
1%
22%
15%
2%1%
10%
57%
30%
22%16%
1%1%
60%
   
63
X2
k 
i=1 
= 
(Oi-Ei)2
Ei        
  Oi =
  Ei =
X 2K
Chi-square
   
Lm50%
Lm50%
0
10
20
30
40
50
60
70
80
90
30
-
40
41
-
50
51
-
60
61
-
70
71
-
80
81
-
90
91
-
10
0
10
1-
11
0
11
1-
12
0
12
1-
13
0
13
1-
14
0
14
1-
15
0
15
1-
16
0
0
5 0
1 0 0
5 0 5 9 7 7 8 3 8 6 8 9
   
65
(IV,V,VI,)
0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%
77 78
I II III IV,V,VI
   
   
67
1530 29
24
16 18 18
46
27
28
0
0.5
1
1.5
2
2.5
3
3.5
4
4.5
77
78
33 21 26
15 33
28
30
21
22 8
0
0.5
1
1.5
2
2.5
3
77
78
   
0
50
100
150
200
250
300
29
-
31
35
-
37
41
-
43
47
-
49
53
-
55
59
-
61
65
-
67
71
-
73
77
-
79
83
-
85
89
-
91
95
-
97
10
1-
10
3
   
69
ab
(L )
K
'
y = 0.016 × 10-3 x3.039
R2 = 0.89
0
5
10
15
20
25
0 20 40 60 80 100 120
   
K
ELEFAN
   
71
Z
K(L )
ELEFAN
r =
(Relative age)
   
   
73
(Exocoetidae)
   
46%
32%
22%
16%
27%
57%
22%
25%
53%
   
75
(df = 1,p<0.05, 2 = 0.74)
Lm50%
   
(IV-V, VI)
0
20
40
60
80
100
120
31
-
35
36
-
40
61
-
45
46
-
50
51
-
55
56
-
60
61
-
65
66
-
70
71
-
75
76
-
80
81
-
85
86
-
90
91
-
95
96
-
10
0
0
50
100
46 49 52 55 58 61 64 67 70 73 76
   
77
0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
1.00
77 78
II III IV,V,VI
   
   
79
7
33
19
17
19
25
7
11
25
25
0
1
2
3
4
5
6
7
77
78
10
18
16
44
27
25
4
1024
27
0
1
2
3
4
5
6
77
78
   
   
81
<
>
R2= FLW= 
R2= FLW= 
R2= FLW= 
(b)
b
   
 W= 0.00004FL2.7336
R2 = 0.90
W = 0.00004FL2.7036
R2 =0.88
0
5
10
15
0 20 40 60 80 100 120
W = 0.00006FL2.6239
R2 = 0.82
0
5
10
15
0 20 40 60 80 100 120
   
83
G = FL +   
2
1
G = FL + 
  R2=
G = 0.5164FL+ 2.105
R2 = 0.81
10
20
30
40
50
60
20 30 40 50 60 70 80 90 100 110
SupportMaximum Length Estimation)
)(L
   
K LFISAT
(Direct fit of L/F data)(Assess)KELEFAN
L(K)(year-
1)
(Powell-Wetherall Plot)
   
85
KELEFAN
Z/K
ELEFAN
xY
125.0
5.17
b
a
L
yearZ
z
k
r
   
(Relative age)
(Catch curve)
(Pauly, 1983 Cited in Sparre & Venema, 1998)
F=Z-N
Z
M
F=Z-M
   
87
Z
F
 =E
E=
   
   
89
1
1.2
1.4
1.6
0
0.5
1
1.5
2
   
   
91
(Strolephorus sp.)
(Gerres poieti)
(Scomberoides commersonianus)
   
   
93
0
20
40
60
80
100
50- 40 60- 50 70- 60 80- 70 90- 80 100- 90
(Lm50%)
(Lm50%)
   
   
95
0
20
40
60
80
50 70-50 90-70 110-90 110
   
0
10
20
30
40
50
60
70
80
90
100
5
4
3
2
1
K
aa
Lm 
FLG
G
K
a
a
   
97
   
   
99
0
20
40
60
80
0
20
40
60
80
   
   
101
   
   
103
   
   
105
   
   
107
   
     
   
109
   
   
111
   
   
113
   
   
115
   
   
117
   
(Upwelling)Romanov
Carrara
Yamanaka
Romanov
   
119
Lm50%
Hennemuth YuenGuneKikawa
(John & Sudarsan,1993)
Cole
(Yasaki,1983)
RomanovTimochina
Carrara
SudarsanJohn
Roger
SundRichards
(Fonteneau   &  Marcille, 1993)
(Opportunistic feeders)
(Fonteneau & Marcille, 1993)
. (Fonteneau&Marcille ,1993) Roger
   
TalbotPenrith,
Roger
 (Visual 
predators)
b
=
(Workshop, 1991)
M =M 
=M , ZF
(Upwelling)
   
121
RomanovTimochinaRomanov
SNE
TimochinaRomanov
(Lm50%)
Cayre
(Romanov & Timochina , 1995)
Roger
(Balistidae)(Diodontidae)(Myctophidae)
BatalyantsSundRichards
   
(Pauly et al.,1987)
Menard
b=
Pillai
M,ZF
M,ZF
120  D/30
Yesaki
   
123
(Yonemori, 1996)
b(W=aLb)b
ab
(Biswas, 1993)
(IGFA, 2001)
DudleyAghanishinikar
   
(Yesaki, 1994)
Wilson 
(Yesaki, 1994)
Abdulhaleem(Sub stocks)
(Gill rakers)
K
year
   
125
KL
(Overal growth performance)
Khorshidian CarraraZ
M
James
ProbhakarDudleyM
K
yearL
(Yesaki, 1994)
   
(Raja & Rumpet, 1993)James
(Lee, 1982)
(Yesaki, 1982)
   
127
Klinmuang
(Yesaki, 1994)
Yesaki
(Wilson, 1981b)
Yesaki
(Sivasubramanian, 1984)Wilsonb
   
(Milton et al., 1993)
III(Yesaki, 1994)
(Yesaki, 1994)
(Stequert & Marsac, 
1989)
   
129
Wilsonb
(Biswas, 1993)
Wilsonb
Klinmuang
(Yesaki, 1994)
(Recruitment)
(Metz & Myers, 
1996)(Biomass)
(Chyan-huei lo et al., 1992)
   
(Anon, 1996
   
131
Anon, 1996)
   
CTD
   
133
   
Panulirus homarus
- Abdulhaleem, S. Z., 1989. Gill rakers counts: a possible means of stock separation for longtail tuna 
(Thunnus tonggol) in  the Indian Ocean. Indo-Pac. Tuna Dev. Mgt. Programme, IPTP/89/GEN/16 :64-8. 
- Anon, 1996.Estimation of the Potential Major Tuna catches in the Iranian EEZ.ORSTOM  publication.93 p. 
- Ardill, Y. D., 1994. Ed. Proceeding of the expert consultation on Indian Ocean Tunas, 5th. Session, mahe, 
Seychelles. 
- Bartoo N.,1987. Tuna and billfish: Summaries of major stocks.Administrative Report LJ-87-26,southwest 
fisheries center,National Marine Fisheries service, La Jolla, CA, USA
- Batalyants, k.ya.1988,On spawning of skipjack yuna (katsuwonus plamis). AtlantNiro.20-27pp. 
- Bertalanffy,L.von.,1934.Untersuchungen uber die gesetzlichkeiten des wachstums.  1.Allgemeine 
Grundlagen der Theorie.Roux Arch.Entwicklungsmech.Org.,131:613-53. 
In:Sparre,P.,ands.C.Venema,1992.Introduction to tropical fish stock assessment.Part1.FAO 
FisheriesTechnical Paper No.306/1,Rev.1.Rome,FAO.376p. 
- Beverton, R.J.H., and S.U. Holt,1956. Areview of methods for estimating mortality ratio in exploited fish 
populations with special reference to sources of bias in catch sampling.Rapp.P.V.Reun.CIEM,140:67-
83P
- Biswas, S. P., 1993. Manual of methods in fish biology. South Asian Publishers. PVT. LTD. 1993. 157pp. 
- Bunag, D.M.,1956. Spawning Habits of some philippine tuna based on diameter measurements of the 
ovarian ova. J. phillipp. fish., 4(2): 145-77 P. 
- Carey, F.G., et al.,1971. Warm-bodied fish. An.Zool., 11:135 -43P. In: collette, B.B., and C E . 
Nauen.,1983. FAO Species catalogue vol. 2: Scombrids of the world 
- Carlander, D.K.1970. Handbook of Freshwater Fishery Biology Vol.- , The Iowa state univ. press. Amer. 
Iowa.In Biswas, s.p.,1993.Manual of methods in fish biology.South Asian Publishers PVT Ltd.India, 
62P.  
- Chyan-Huei lo N. ; J. r. Hunter ; H. G. Moser, P. E. Smith ; R. D. Methot, 1992. The daily fecundity 
reduction method: a new procedure for estimating adult fish biomass. ICES Jour. Mar. Sci., 49 :pp.209-
215. 
- Conand, F., and W.T.Richards,1982.Distribution of tuna larvae between Madagascar and the equator , 
Indian Ocean.Biological Oceanography,Volume 1,Nomber 4. 
- Currie, R. I.,Fisher.A.E.,and P.M. Hargreaves, 1973.Arabian sea upwelling.In : Zeitzschel, B., 1973.The 
biology of the Indian Ocean, Springer-Verlag,37-?P. 
- Dietrich,G.,1973.The uniqe situation in the environment of the Indiad Ocean.In:Zeitzschel,B.,1973.The 
biology of the Indian Ocean.Springer Verlag,1-6. 
- Dudley, R. G. and P. Aghanashinikar, 1988. Preliminary studies of  Scomberomorus commerson and 
Thunnus tonggol in Omoni waters Internal Report. Marine science and fishery center Sultanate of Oman. 
- FAO,1981. Pelagic resources of the Gulf and Gulf of oman.Regional fishery survey and development 
project RAB/ 71/278/11. Rome, FAO. 
- FAO,1994.. World review of highly migratory species and straddling stocks. FAO Fisheries Technical 
paper. No.337. Rome, FAO,1994. 
- FAO.,2004.Fishery statistics(Capture production 1998)No:54,FAO Fishery statistics(Capture 
Production)Vol.86/1. 
   
135
- Firoozi,A & Carrara , G . 1993, An analysis of lenght frequencies of Thunnus albacares in Iranian waters , 
proceeding of the 5th expert consultation on indian ocean Tunas. , Mahe,Seychelles,4-8 Oct,1993. 
- Fonteneau, A & Marcille,J.1993, Resources , Fishing and biology of the tropical tunas of the eastern central 
atlantic, FAO Fisheries technical paper , 129-108pp. 
- Freon, P., and O. A.  Misund,1999. Dynamics of Pelagic Fish- Distribution and Behaviour: Effects on 
Fisheries and Stock Assessment. Fishing News Books. 
- Gayanilo, F. C., P. S parre., and D. Pauly., 1996. The FAO ICLARM Stock Assessment Tools (FISAT), 
User,s guide. FAO Computerized Information Series (Fisheries).No.8.ROME,fao.126P. 
- Gibbs, R.H., Jr. and B.B. collette.,1967. comparative anatomy and- systematics of the tuna, genus Thunnus. 
Fish. Bull.U.S. Fish. Wildl. Serv., 66:65-130P. 
- Graham, J.B.,1973. Heat exchange in the black skipjack and the- blood - gas relationship of warm-bodied 
fishes proc. Natl. Acad. Sci., Wash., 70(7):1964-7. 
- Graham, J.B.1975, Heat exchange in the yellowfin tuna and skipjack and the adaptive significance of 
elevated body temperatures in scombrid fishes. Fish. Bull. NOAA/NMFS, 73:219-29P. 
- Gross, M.G., 1982. Oceanography, A view of the earth. prentice - Hall. inc. U.S.A.450P. 
- Hile, R.,1936. Age and Growth of the cisco, Leucichthyes artedi (Lesueur), in the Lakes of the North - 
Eastern Highlands. Wisconsin. Bull.U.S.BUR.Fish. 48:211-317. 
- Huxley, L. S., 1924. Constant differential growth-ratios and their significance.Nature 114:895-
896.In:Biswas, S.p.1993.Manual of methods in fish biology.South Asian Publishers PVT Ltd.India, 62P. 
- Hynes, H.B.N.1950. The Food of Freshwater sticklebacks with a review of methods used in studies of the 
food of fishes. J. Anim. Ecol.19:  36-58P. 
- IGFA, 2001. Database of IGFA angling records until 2001. IGFA fort  laudedale, USA. 
- James, P. S. B. R., P. P. Pillai, N. G. K. Pillai, A. A. Jayaprakash, G. Gopakumar, H. Mohammed Kasim, M. 
Sivadas and K. P. Koya, 1993. B. fishey, biology and stokc assessment of small tunas. I. Tuna Research in 
India (FSI):123-148. 
- John,M.E & Sudarsan,D. 1993 , Further studies on biological aspects of yellowfin tuna in the indian EEZ. 
Proceeding of the 5th expert cansultation on indian ocean tunas, Colombo, Sirilanka, 135-138pp. 
- John, M.E., D.Sudarsan.,1993. Fishery and Biology of yellowfin tuna occurring in Oceanic Fishery in Indian 
Seas. in Sudarsan, D., and M.E. John., Tuna Research in India :39-61. 
- Jones,S., 1959.Notes on eggs larvae and juveniles of fishes from Indian waters .3.Katsuwonus pelamis.and. 
4. Neothunnus macropterus .Indian J.Fish.,6:360-73. 
- Jones, R.,1981. The use of Length Composition Data in Fish stock- Assessment (With notes on VPA and 
cohort analysis). FAO Fish. Circ.,(734): 55 P. 
- Kaymaram, F.,& D. Rostami., 1995. Forecasting and Management of artisanal tuna fisheries in Iranian 
Waters by use of time series. Proceedings of the Sixth Expert consultation on Indian Ocean Tunas. 
Colombo, Srilanka. 25-29 Sep,1995.137-142P. 
- Khorshidian, K. ; G. Carrara, 1993. An analysis of lenth-Frequencies of  Thunnus tonggol in Hormuzgan 
water, Islamic Republic of Iran. 
- King ,M., 1996. Fisheries biology: Assessment and management .Fishing News Books. 
- Lee, R. E. K. D, 1982. Thailand. Fishing for tuna. Report prepared for the pole and line tuna fishing is 
southern Thailan project. Rome, ITALY  FAO. 1982. 65pp. 
- Lindberg,G. U.,1971, Fishes of the world.A key to families and a checklist.  New York, .John Wiley and 
Sons,545P. 
- Magnuson, J.J., 1978. Locomotion by scombrid fishes: hydromechanics, morphology, and behaviour. In: 
Hoar, W.S., and D.J., Randall fish physiology, New York, Academic press, Vol.7:239-313P. 
- Marsac,F., and B., Piton,1989.La campagne "Indothon 01" du N.O. Alis dans le nord des 
Seychelles.Environment et peche thoniere a la senne. Convention France/Seychelles No. 
87/206/01.ORSTOM/SFA,Fev.1989, 65P. 
- Mertz, G. ; R. A. Myers, 1996. Influence of fecundity on recruitment variability of marine fish. Can. Jour. 
Fish. Aqua. Sci. 53:pp. 1618-1625. 
- Milton, D. A., Blaber, S. J.M. and Rawlinson, N. J. F., 1993. Reproductive biology and egg production of 
three species of clupeidae from Kiribati tropical central pacific, Fish. Bull., Vol.92. pp.102-122. 
- Mitsuo. Y., 1991.Areview of the biology and fisheries for longtail tuna (Thunnus tonggol) in the indo-
pacific region. Cited in shomura, R.S ;Majkowski, j.;Laangi,.(eds.) Interactions of pacific tuna fisheries . 
Proceedings of the first FAO Expert consultation on interactions of Pacific Tuna Fisheries. 
- Morita, Y., and T., Koto,1971. Some consideration of the population structure of yellowfin tuna in the 
Indian Ocean based on longline fishery data . Bull. Far Seas Fish. Res. Lab., (4)125-40 P. 
- Naqvi,S. W. A.,S.N., De Sousa, S.P., Fondekar,and C.v.g.,Reddy,1979.Distribution of dissolved oxygen in 
the western bay of Bengal.Mahasagar-Bulletin of the National I nstitute of Oceanography,12,25-34P. 
   
- Parmanne, R., and V., Sjoblom, 1988.Trends in the abndance,recruitment and mortalty f Baltic herring and 
sprat off the coast f Finland according to exploratory fishing with a pelagic trawl in 1956-84 Finn. Fish.Res, 
7,18-23P. 
- Pauly, D., 1980, On the interrelationships between natural mortality,growth parameters and mean 
environmental temperature in 175 fish stocks Journal du Conseil international pour Iexploration de la 
Mer,39(2):175-192P. 
- Pauly, D., 1983. Some simple methods for the assessment of tropical fish stocks. In: Sparre, P., Venema, 
1998. Introduction ot tropical fish stock assessment, Part1, Manual FAO Fisheries Technical paper. 
No.306/1, Rev,2, Rome, FAO, 407p. 
- Pauly, D & Dalzell, P & Tandog Edralin , D.D & Cortes Zaragoza,E.C.1987,Some aspects of the 
biology and population synamics of skipjack (katsuwonus plamis)in philippine waters. 
ICLARM.Contribution on 401, 252-262pp. 
- Pillai , P.P & Yohannan , T.M. 1993, Status of skipjack tuna and yellowfin tuna at Minicoy 
(lakshaweep).proceeding of the 5th expert consultation on indian ocean tunas. Colombo, Srilanka. 128-
130pp. 
- Powell, D. G., 1979. Estimation of mortality and growth parameters from the length frequency of a 
catch.Kapp. P. V.Reum. CIEM,175:167-9P. 
- Prabhakar, A. ; and R. G. Dudley, 1989. Age growth and mortality rates of longtail tuna Thunnus tonggol 
(Bleeker) in Omani waters based of length data. Indo-Pac.Tuna.Dev.Mgt programme, IPTP/89/GEN/16:90-
6. 
- Raja, H. ; R. B. B., R. Rumpet, 1993. Some aspect on longtail and Kawakawa in Malaysia. Indo pacific 
Tuna Development and management programme Colombo SRI LANKA IPTP 105-113PP. 
- Raju , G.,1960.A case of hermaphroditism and some others gonadal abnormalities in the Skipjack .J 
.Mar.Biol.Assoc.India,2(1):95-102. 
- Roger , C.1993, On feeding conditions for surface tunas yellowfin (thunnus albacares) and skipjack 
(Katsuwonus pelamis) in the western indian ocean.proceedings of the 5th expert consultation on indian 
ocean tunas Colombo, Srilanka, 131-134pp. 
- Romanov , E.V&Timochina , O.I.1995,Characteritics of ovogenesis and some data on maturation and 
spawning of skipjack tuna (Katsuwonus pelamis)from the western part of the equatorial zone of the indian 
ocean. Proceeding of the 6th expert consultation on indian ocean tunas. Colombo , Srilanka. 247-257pp. 
- Sastry, J.S., and R. S., De Souza, 1972.Upwelling and upward mixing in the Arabian Sea.Indian Journal of 
Marine Sciences, 1, 17-27P. 
- Schaefer, K. M., 1989. Morphometric analysis of yellowfin tuna,  Tunnus albacares from the eastern Pacific 
Ocean.IATTC Bull.,19(5):385-427P.  
- Schaefer, K. M., 1991. Geographic variation in morphometric characters and gill rakers counts of yellowfin 
tuna(Thunnus albacares) from the Pacific Ocean. Fish . Bull. NOAA. NMFS, 89(2):289-97P. 
- Schaefer,Milner B., and Lionel A.,Walford,1950.Biometric comparison between yellowfin tuna of Angola 
and of the Pacific coast of central America .U.S.Fish Wild.Surv.,Fish.Bull.,56(51):425-43p. 
- Sen Gupta, R., M.  D., Rajagopal, and S. Z., Qasim, 1976b.Relationships between dissolved oxygen and 
nutrients in the north-western Indian Ocean.Indian Journal of Marine Sciences, 5, 201-211P. 
- Sharp, G. D., and S., Pirages, 1978. The distribution of  red and white swimming muscles,their biochemistry 
and the biochemical phylogeny of selected scombrid fishes.In: Sharp, G. D., and Dizon, A. E., 1978. The 
physiological ecology of tunas, New york, Academic Press.485P. 
- Silas ,E.G.,and P.P.Pillai,1982.Resources of tunas and related species and their fisheries in the Indian 
Ocean.Bull.Cent.Mar.Fish.Res.Inst.,Cochin,32:173p. 
- Sivasubramaniam, K., 1981. Large pelagic in the (Persian) Gulf and Gulf of Oman. In pelagic resources of 
the (Persian) Gulf and Gulf of Oman. Rome, FAO/UNDP. FI:DP/RAB/71/278/11:122-44pp. 
- Sparre, P., and S. C., Venema, 1998. Introduction to tropical fish stock assessment, part I, Manual FAO 
Fisheries Technical Paper No.306/1,Rev, 2. Rome, FAO.407P. 
- Stequert, B .,1976. Etude de la maturite sexuelle,de la ponte et de la fecondite du listau de la cote nord-ouest 
de Madagascar.Cah.Orstom(Oceanogr.), (3):227-47. 
- Stequert, B. and F. Marsac, 1989. Tropical tuna surface in the Indian ocean. Rome, FAO, 238p. 
- Suda, A., 1960. Fishing ground investigation.In: Report of tuna fishing investigation in the Caribbean sea , 
north  west Atlantic and the water south of Australia, Tokyo, Fisheries Agency, 5-63P. 
- Sudarsan, D., and M. E., John, 1993.Further studies on biological aspects of yellowfin tuna in the Indian 
EEZ. Proceedings of the expert consultation on Indian Ocean tuna ,5 th Session,  Mahe, Seychelles, 4-8 
Oct., 1993. 135-140P. 
- Tmchna, O. I., and E. V., Romanov, 1991. Notes on reproductive biology of yellowfin tuna in the western 
Indian ocean.IPTP.Coll.Work.Doc.6:TWS/1/32:60-69. 
   
137
- Tomoyuki, I ; Y. Yuichi ; T. Sachiko, 1990. Spawing possiblity and growth of longtail tuna (Thunnus 
tonggol) in the water around japan. Bull. Natl. Res. Ins. Far. Seas. Fish. 1999, Bi,36, pp.47-53. 
- Ueyanagi, S., 1969. Observation on the distribution of tuna larvae in the Indo-Pacific Ocean with emphasis 
on the delineation of the spawning areas of albacore, Thunnus alalunga. Bull.Far Seas Fish. Res. 
Lab.,(2):177-256P. 
- White,T.F.,and M. Yesaki,1982.The status of tuna fisheries in Indonesia and the Philippines.Colombo,Sri 
Lanka,Indo-Pacific Tuna Development and Management Programme,IPTP/82/WP/3:64 p. 
- Wild, A., 1993. A review of the biology and fisheries for yellowfin tuna ,Thunnus albacares, in the eastern 
Pacific Ocean. Interactions of pacific tuna fisheries vol.2, 1994. FAO Fisheries Technical paper 336/2. 
- Williams, F., 1967. Longline fishing for tuna off the coast of east Africa, 1958-1960.Indian. J. Fish.(A), 
10(1)1963:233-390P. 
- Wilson, M. A. ; 1981b. The biology and exploitation of longtail tuna, Thunnus tonggol  (Bleeker) in 
oceanain. M. Sc. Thesis. Scholl of biology science. Macquaire university. Sydney, 195p. 
- Workshop. 1991,Report of the workshop on stock assessment of yellowfin tuna in the indian ocran. 
Colombo , Srilanka. 90pp. 
- Wyrtki, K., 1971. Oceanographic atlas of the international Indian Ocean Expedition, National Science 
Foundation, US Government Printing Office, Washington, DC.531P. 
- Wyrtki, K., 1973 .Physical oceanography of the Indian Ocean.In:Zeitzschel, B., 1973.The biology of the 
Indian Ocean, Springer-Verlag,18-36P. 
- Yamanaka , K.L.1990, Age, growth and spawning of yellowfin tuna in the southern phillippines. Colombo , 
Srilanka. 76pp. 
- Yesaki, M., 1982. Thailand. Biological and environmental observation. A. Report prepared for the pole and 
line tuna fishing in southern Thailand project, FAO, FI:DP/THA/77/008:46p. 
- Yesaki,M.1983 Observations on the biology of yellowfin (thunnus albacares) and skipjack (katsuwonus 
pelamis) tunas in philippine waters. Colombo , Srilanka. 60pp.  
- Yesaki,M.1987,Synopsis of biological data on longtailtuna , Thunnus tonggol. Colombo , Srilanka. 51pp. 
- Yesaki, M. 1989. Estimate of age and growth of Kawa kawa (Euthynnus affinis) longtail tuna (Thunnus 
tonggol) and frigate tuna (Auxis thazard) from the Gulf of Thailand based on length data. Ino-pac. Tuna, 
Dev. Mgt. Programme. ITPT/89/GEN/17 :94-108. 
- Yesaki, M. 1994. A review of biology and fisheries for longtail tuna (Thunnus tonggol) in the pacific region, 
439p. FAO, Rome, ITALY. 
- Yohannan, T. M., and P.P., Pillai, 1993.Status of stocks of skipjack tuna and yellowfin tuna at 
Minicoy(Lakshadweep).Proceeding of the expert consultation on Indian Ocean tunas, 5 th, session, Mahe, 
Seychelles, 4-8 october, 1993.128-31P. 
- Yonemori, T. ; H. Yanagawa ; L. Y. Pong, 1996. Interaction of longtail tuna fisheries in the western south 
China sea. Marine fishery Resourses, southeast Asian Fishery Development Center, Chendering Fisheries 
Complex, 21080 Kualalampure, Malaysia. 
- Zeitzschel, B., 1973. The biology of the Indian Ocean. Springer-verlag.Berlin. 
   
   
139
'K (year 1)L (cm)
Yesaki , 1983
Romanov & Korotkova , 1988
Sivasubramaniam, 1985
BODP , 1987
Maldeniya & Joseph , 1988
BODP , 1988
Mohan & Kunhikoya , 1985
Joha & Reddy , 1988
'K (year 1)L (cm)
Pauly et al , 1987
White , 1982
Yang , 1973
Stequert , 1976
Uktolseja , 1987
Pillai et al , 1993
   
ab
ba 
James et al., 1993 
Khorshidian & Carrara, 1993
(cm) L yearK 
Wilson, 1981b (Modal progress) 
Wilson, 1981b (Otolith)
Silas et al., 1985
Prabhakar and Dudley, 1989
Yesaki, 1989
Khorshidian & Carrara, 1993
James et al., 1993
Tomoyuki et al., 1999
   
141
Abstract 
Potential estimation and exploitation of the large pelagics in the Persian Gulf and Oman Sea 
In order to come up with the responsible fishing pattern, there was a need to identify some of the biological 
characteristics and population dynamic parameters of yellowfin tuna, skipjack and longtail tuna in the Persian 
Gulf and Oman sea. 
Occurrence of empty stomach was high in all the specimens obtained from the gill net fisheries. Purple back 
flying squid was the most dominant prey species observed in the yellowfin tuna study (61% in males and 57% in 
females).  
The length of maturity (Lm50%) for yellowfin tuna was estimated 76 cm  , 62.5 cm skipjack and 62.5 cm 
longtail tuna. 
Length range of skipjack was from 31-100 cm and bony fishes were the most dominant prey species observed in 
the skipjack. 
The monthly gonad somatic index was driven higher values after June which could be indicated as spawning 
period. 
The catch per unit of effort of three purse  seiners (Azadegan 1, 2, 3) was compared in 1998- 2000. The species 
composition was 47% yellowfin tuna, 51% long tail tuna and 2% skipjack.  
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